By decreasing gasoline consumption, greater fuel economy could significantly reduce environmental and energy security concerns. In this paper, we show that since the year 2000, technology and market shares have contributed roughly equally to rising new vehicle fuel economy in the United States. We discuss the implications of these patterns for the safety and welfare effects of fuel economy standards.
Introduction
In the United States, public concerns about climate change and energy security have varied over time, but lately average new vehicle fuel economy has been improving steadily.
Between 2000 and 2012, sales-weighted fuel economy increased more than 4 miles per gallon (mpg), or about 19 percent. Current fuel economy standards require about a 50 percent additional increase by 2025.
1 The increases represent a dramatic change from the preceding two decades, over which fuel economy steadily decreased, largely because of the rising market share of light trucks at the expense of cars.
This paper considers whether market shares or technology explain the recent fuel economy increases. Did the increase in fuel economy since 2000 result from consumer decisions, such as purchasing smaller sports utility vehicles (SUVs) rather than larger ones, or from manufacturers' use of technology to improve fuel economy? Market shares can explain the increase in aggregate fuel economy if the market shares of high fuel economy vehicles increased at the expense of the market shares of low fuel economy vehicles, with technology being held constant.
Alternatively, manufacturers can alter the technology in two ways. For one, they can change a particular power train to increase fuel economy, such as replacing a five-speed with a six-speed transmission. They also can change which versions of particular models they offer in the market. For example, if a manufacturer sells a four-cylinder and six-cylinder version of a particular model, it could stop selling the six-cylinder version. Either would represent a change in the set of technologies offered to consumers.
Distinguishing between the effects of technology and market shares is important for two reasons. First, if market shares explain the rising fuel economy, because vehicle weight and fuel 
Possible Explanations for Rising Fuel Economy
Our aim is to understand the underlying sources of recent new vehicle fuel economy increases, but to provide some context for the following analysis we first briefly discuss three wealth caused consumers to purchase new vehicles with higher fuel economy more than they would have otherwise, either out of a desire to reduce fuel costs or because fuel-efficient vehicles tend to be less expensive than larger vehicles.
To be clear, the purpose of our paper is not to understand which explanation is correct.
Rather, we want to understand how fuel economy has been changing, leaving for future research the question of why it has been changing.
Data
The primary data include vehicle sales and fuel economy by model and model year from WardsAuto. A model year begins in September of the previous calendar year and ends in August of the current calendar year. The data were assembled using the same methodology as described in Klier and Linn (2010) We have obtained the model's predicted fuel economy by manufacturer and year, which is the sales-weighted harmonic average of the estimated fuel economy of each model sold by the manufacturer. For confidentiality reasons, NHTSA did not provide model-level predictions.
Methodology
We take a straightforward approach to decompose overall changes in fuel economy into two components: technology and market shares. For a set of vehicles, , the sales-weighted average fuel economy at time of all vehicle models, , in the set is , where is the share of sales of model in total sales of models in set and is the fuel economy of model .
In the following analysis the set could include all vehicles in the market or it could include vehicles belonging to a particular market segment such as SUVs.
The change in the sales-weighted fuel economy between two years, and , is the sum of 
where the first term on the right-hand side is the inner product of the market share in period and the fuel economy change between the two periods (i.e., the sum of the product of initial fuel economy and the fuel economy change); the second term is the inner product of the change in the market share and the initial fuel economy; and the third term is the inner product of the change in market share and the change in fuel economy. The third term is the correlation between the change in market share and the change in fuel economy. For nearly all cases the vehicles and time periods we consider, the third term turns out to be close to zero.
This gives rise to a simple interpretation of the first two terms. The first term represents the change in fuel economy accounted for by within-model fuel economy changes-that is, the contribution of technology, holding fixed market shares at their initial levels. The second term is the contribution of changes in market shares to the overall change in fuel economy, holding fixed technology at its initial level. The larger the first term is compared with the second, the more technology explains the overall changes in fuel economy. Figure 3 distinguishes seven market segments, as defined by Wards. The first three categories include cars, across which we observe some notable differences. Although technology raised fuel economy around the same time for all three car categories, the effect of technology was much greater for small and medium cars than for large and luxury cars. Market shares have had a much larger effect on fuel economy for medium cars than for the other categories. There is also substantial variation across the light truck segments. Fuel economy increased much more for SUVs and vans than for crossovers and pickup trucks. For the SUVs and vans, technology explains a much larger share of the overall increase than market shares.
Technology versus Market Shares
The relative importance of technology is consistent with the aggregate light truck results in To summarize, we observe substantial differences across segments and vehicle types in the amount by which fuel economy increased and in the relative contribution of market shares and technology to the overall increases. For cars and light trucks, technology and market shares had similar effects on fuel economy over the entire period, but technology has been more important than market shares in recent years. There is some indication that technology became more important earlier for light trucks than for cars. This difference is consistent with the hypothesis that the increasing light truck fuel economy standards caused technology to raise overall fuel economy starting in 2005. Finally, despite the changes in market shares, vehicle weight has leveled off since the late 2000s.
Comparing Actual Fuel Economy Changes with NHTSA Predictions
Having shown that technology explains about half of the total change, we turn to the 
